mammff (jp) & ^ !|t 1^ ^ ^ (a) (iD^^n^mffi^A^gis^ 

#^2001-325994 
(P2001-325994A) 
(43)4;^iiB ¥fl6l3¥llH22B(2001.11.22) 



(BDIntCl.' 
HO IM 
B6 OL 
HO IM 



10/42 

3/00 
10/44 
10/48 
10/50 



Fi 

H 0 1 M 10/42 A 5 G 0 0 3 

B6 0L 3/00 S 5H0 3 0 

HOIM 10/44 A 5H0 3 1 

10/48 P 5H115 

10/50 

fS«S(7>ft32 OL (^10 H) «i»HfciK< 



(2i)aB## 


4$R2000- 142383( P2000- 142383) 


(71) USA 


000005821 












¥Ji£l2^5^15Q(2000.5.15) 










(72)»M« 


f^n mi 






















(72)52M« 










;«:EJffnS*:*:1=R«l006#M5 fe^T«Sg 














(74)f^A 


100080827 



















(54) [KM®*!*] ilA«@l*Rr«-©®lIl«S'>XxA 



(57) 



1 



n 



gT nr 



I 



Hi— -|^ 



in to 



in 



BEST AVAILABLE COPY 



(2) 



l^mZ 0 0 1 -3 2 5 9 



Mo 

il*3S8l5l!c«D^A«3^mo 
]i9gB|g(0MAiBM«o 

•rsw^^s-i ov^-rn*''-ati:i2«o«A!SjM«. 

1-12 i,^-fn*^-^K:fHK©^AaB5i*o 



F«A"iJ^fi!c^tl, P«cDP^tc3ll®*n5 C tic J; 9^* 
Sffi^l^^tJ^ai-rsiiAR^ 1 4lBK(D*ftA«SiM*o 
CiiSffl 16] ^mt , ri>;«?fi<D3E«S«© 

]^ 2 ~ 1 5 t,^-rnA^-ii(cie«co»AasjM*o 

10 [W^« 1 7 ] Ilfl!!a.::^<y h t-mt 

LT^A^jl^^tc^Af LTJtB2BrtEtc«!fig?nfeBlJR« 1 

4lEic<0»Ai!lS^c 

[W^iH 1 8 ] «a2^;U- h ±.^--!KmM^mMt LT 
ittfrai«!S©«tA«iM»i:> #S8AJ83M*i;iil-rs 

m^L. «A«Sj5l«A^«^S:i'^S?tfi<03tSifS^Wa-rs 

^A«8iM«©®iteea ■> X X T o T . 
AJS3M*^Mfe?5ajH-:^>'3 >K\flii>fr^mmt^c 

g^bfcit^f ^I'F^RIg^^' ytcJtm^SA^ii tfc i: t 
30 (C3FE«S5R^tiJ:;'3-rSI«*ai 8l5tt©»AlfijM*©« 

8 tfcti 1 9iB«<ojsAiia2!«oii?fiea->x-fAo 
«^{#±-rsii:d?a 2 ofBttcosiA«M»o«m*a>' 
ciii:«S2 2] ^mt. -Av.m<o^nmM<o 

Si^l 8-2 1 V^-rnA^-SKE«0l«A«S)2l*0«ffi 

fctt. Ka-r5»A«KM»oi:i^a?a«:25ssi-r5»^ 

50 :g 2 2 $ fc« 2 3 l5»©»A*S2l«©«?ffiSa->X-r 



A, 
A. 

«<D-i^«i1i2«:SJ^-t5.«5t^S 2 2 * fcf± 2 5 SftO^ 
~2 6 0^-rin*^-S»cEiJ(D»A«jM«Ollft6SS->X 

tcm^m2 8iB«<O^A«8i^moflfl!3gg->X7"A„ 

(on^icmmt^n^-mz 9E«<D«iA«a2i»©sflfi« 
g->xf-Ao 30 
umm 3 1 ] a®o±Tii#a©fiFffi t j; o , 
•y -*^r»fl^-r 5 2 9 $ fct* 3 o ibk<o«ia«bii 

CW^^S 3 2] i'^ -y ^'-±tSW? I c i: 

lit J: U . i/+ -y ^^-gala^!)<TtS:^/^«^^cS«*lJ^•r 
5ifi*«2 9-3 H/^-fn*>-«(i:Ktt(OilAlKi^»«0 

[^w©Sf«i*iKW] 

[0 00 1] 

[^WOlSfStS^ti^-gf] ttA^El^tcgg 40 

L. ^A«8JMmottig,T-fe5i;:ASfte<7)3t«:it^W5iti: 

So ^ 

[0 0 0 2] 

tl!3$ fcti- -y y ;v • A K 5 'i7 5 t j; 

0, liAiljS«0«i;'3lig6*J:f3;*ct<-rsci:*^-Z?t 
5o so 



ItBB 2001-325994 



[00 03] 

[0 0 0 4] $rc. ^«y^r;l/.;i;H = >^A^mfffi^ffill'^ 

fcJi^T? fe. jijEm^iSttstc X K) mm.m.\m-:>tc^ 

[0 0 0 5] *^B^«D@Wi:t-5i:c5a, ^-y^-;!/- 

iM*tctetJ5JtSi(maiiJi»?:6^5itifi5:l/^#5»AJSjM* 
[000 6] 

LTjttf-rs^AifiiSIST'feoT, hSIBJSjI^^I'- h±<0 

3itT{4BA^?.?cl'i^->'-> 3 ^'{c^tT LT?tm? ns ST- 

T's Jiftmi:iS:5J;(H^^^^:?t«d^-:^i/3>^c^^f^■a•5<: 
[0 0 0 7] ±fe«jstc43i/^T. ^-^mstii. 3iatt 

[0 0 0 8] ^-■S'^mi. mmmti^^fm^^ 

m^^'j'> 3 >tcie*!if «. c t J: 0 , y T -f 

[0 0 0 9] Sfc, tr:ar^gi{4, ?EltS«A<«C«^ 'J 
[0 0 10] Sfc, "E-^^mt. ^imstLT-^k 
[0 0 11] Sfc, «tl|^"J7^^'*;l/7 



(4) 



1$Bfl2 0 0 1 -3 2 5 9 9 4 



K^-r 5 c t tc J; 0 , -:knm(D^nBmnmmmE^ 
[0 0 12] sfc, ^-^^mt. m7mf^mm-( 

[0 0 13] t/i, ^rn^r^Sti, 

[0 0 14] ^fc, ia?=Emt%-5ll*-C 

[0 0 15] ^tc. ^-'$t^mi. m7m^±m^-f 
[0 0 1 6] $fc. ^e-f^mit. =.^m<oMm^^ 
[0 0 1 7] ^fc. "E-ft^mit. r.^mmof^&icii 
[0 018] $fc, ~:kmm<Dm^st^mfmtifC 

[0 0 19] sfc, -'Ammtn^yr>t^-mti- 

[0 0 2 0] Sfc, z:;;>;Bii!j^1ie£-r?>*«fl!2©M?'JF^ 
(cHI«A<jefi8*n. HWoratJiSaf set »£:<}: »)^# 

[0 0 2 1] src, ^r:^5'#®:«, -^mmonn^M 



[0 0 2 2] ttc. =E-'Stm9Ll,t. 

[0 0 2 3] $fc, *jiicom2SIB^«, aiK|yu-H±^ 
-■^'m^nutx.xMj-r^mtinmKm^^.t. s 

<03i=5)Km^«ii-r ASBjS X r ATS. 

Aiai;^?n/ci:t. ?tttSsR*ttl;'3tfc«At®3il»^M 
20 j£tT{lii)ffl!S®(i»AMjM^^?tm'-K->">'3 yiicm^t^ 

x--mmc^m-t^(ox\ -A'mmi>mi&vcf&^^ 

[0 0 2 4] ±IE®?ffigav'X7^AtC*5l^T. 

30 [0 0 2 5] Sfc. )i3tm(C^P.^l>J; 
[0 0 2 6].,S/c;,3=EffligftSA^e.m«a#teC)^3i(cJ;7 

s o fc t fc t ^p^ffiijfflijc j; 5 ?cmf?± 

[0 0 2 7] Sfc. *:^^'^IStt. r:s!«Jtt?l!203Ett§S 

it^m^^^ctff^X'^^io 
[0 0 2 8] msim^r'—sttLx. fE.m.mttkt^tnn 

5iii:A'T-t5o 

[0 0 2 9] ilco?t^S[tt-9-'i'i';KDMStCfcl/^T. 
50 ret*. i:i^?ttitt©s^{ti:*iJBiT'tS<DT-, K^ts* 



(5) 



0 0 1-3259 



[0 0 3 0] s/c. ^-^im^ii. m&Lomm'Ei^a.- 
[0 0 3 1] i^tc. jtmmii. ^m.^^':^'>3>ic^&}L 

[0 0 3 2] 

[0 0 3 3] :$immmmicmmAm^m<r>mmvm-> 

rcm7)^- h 1 2±^ffiS(©^A«Bi2l* 1 A^^ffT'tS 

tz tMiama&mm^m 2 mmic ^ n^mm 3 

*^EE#n/5:3i5m:«?i^->3 > 3 a It^KlU, Bl 2 ic^f 
<t d t , »A»II» 1 <0Tg|5A> ^nmm 3 (d J; ij 

10 0 3 41 mAmmmm, ssic^-t^^ic. lo 

<i(D:^7':r;l/ • 7j<}glWte^iI?iJ«^Lfc«fl!2^ i^a- 
zV 2 5 a ^ 2 iiSt iiyiJSR L /cHiji^iiite 2 5 i: , c o 
mMl^-ya-/V2 5 a«:)^a]-r5?^iP7ry 2 6?:Slt 

[0 0 3 5] 3tttm^--^'6{i. 1tttl?IS7{Cc};oT2 

{icDm?i!J^v;i-;i/2 5 a^m.^amicLtc-:iKmi&z 

5om.mW£t.. mite^->'a-;V2 5 aS©^->*ii-;V 

[0 0 3 6] ssAffiaMm 1 tmmm^mz tormm 

utntz^m^mti^ 5 0 yoWTfc^o /c 1 1 . 

1 1 tc?tms^ffl^=&di:^-r5. ^mmm 

#S 1 1 ttjtfTf JtiU^S 2 lc?E^S:S?{t#&t;«IA«RjM 



^ 1 o»j{i^^tB;']i-So nm^mm^^iMLrc^ 
(fSiJSiibT, lai fc^-r<};-5ic, j^tT^u-b 1 z<omi 
[0 0 3 7] ±%mnmi^m^^mii-r^mmtLr. 

5 0 96WTtJ:^^ LfcSSi&ll 4 5 fc 

S 0tc*flC-r5®ME^2 1 VtLTi/^So CfOmilfi 

m 1 «3tm3Hi^->3 ^3 a ST'3tff-r5£>S*'S^D. 31 

20 [0 0 3 8] **iSS?i5M»i:fei/^T(i. ^AiSall* 1 
jT-'l'-h 1 2±OH(Dfflg^^ff't"T-fe. 
«$(DSl/^TI/''53?«Jl^>'->3 >'3 a^X'f^mLrzt^ 

l*5iE«S«5 0%i:LT</^.5o S/i:. jtff^rFSftffi 

^-YVS Hi. ±IHL/cilffiQHA^e.?5S3Kv'->3 V3 

So c^D3t^Tm^??«ffi7f ys U;<Ttc45i:»Aai. 

v'sys afc^^fjLT^.ttm^'Ux'f A;i/7'rys ow 
©5tffffi!frFS«IS7l'i^S n±. jfeff^'fVl 2 Oft* 

t J; 0 i^M-rs <: tt^mux'^ "9 . {^ijxtf. ^^7;^- h 

1 2A^gl/>^^tt3?mSM5 Oyo-fcOiSl/^Mtc^fS 
^^^■r^^^70J;^(c, ?E®g:«A^5 0%~60%© 

mm.s.xMjmmmm^y s i ^^tw l j; ^ t lt 

[0 0 3 9] S(m^'Jr-<A;b7f'yS OttBE 



(6) 



!|#P»g 2001-325994 



[0 0 4 0] 3tttf83«. laZtu^-ridfC, 3t1t:i<i^ 

m 1 ojtmsa? 1 6tcaffi4 1 ^s^lt. ^tTSijen^ 
a 2 (0$iji9i(c J: D ^^smiiiiis 4 ibW^fEti^^mm 

3<0i9Sx'J7*giIi^T*#5. ?caS83ttMIB3S®«g^ 

1 6 tommmc;. ?TEm«? 1 6 cDIE*iW«BP^©«ffi^ 
. r ^5i:mttfi 2 5 (DiEnMm^(DmE(D^m^^Bi b 

[0 0 4 1] ^9 (a) ~ (c) tC^-rj;9(C, ttS4 
1 liVM-fa >y ^ 4 3 1 H ►) ?. C 0«ffi7o -y 

4 3 *^ U :::7-^-y H (±Ti)#g) 4 2 j; o 

4 4»c^t}-P.n/-cv'-\'-yi'-4 6tcJ:oTttffi4 l*<tfj 

AOfsgspgps o«p^i:p.n. m^'^mwrsEma 

gP5 OtC^-^Tfe^ >'^-y^-4 SA'imtcJgfig^nT 

SfHiSn, M*S«|£0«iSSc%4W±T'tS. 09 (b) 
iCTjktJa 0 >; -7^v F 4 2 fc <fc o 

tBr^o-yi7 4 3*^±»rasnat. mmra'y^4 3 

5Rtf-»f-l' Fyi>-F 4 4A^}gi!)LTrfBPgP5 O^PfS 30 

Pjflngps 0>f)^emS4 1 ^]*ffi±tcs^tb^-ti:§o c 
<0?ta^©i!imt*5V'T, 09 (c) tc5%-r J: 3 tcMP 

mmtrnfi-^ofc^v^sm^. -it-Y f^u- f 4 4 1*^ 

ilT't-r. F-!'"7'b-F4 SA^KXCT, C<Dl!)t^0 
^*1tftl-ri.<:i:A^T'tSo 

[0 0 4 2] -^nmz 5 izntz^mii. ^vu^u 

fe, a«?t«(DJi^tctt|Sl«(c«im¥l57(cJ:t)«|6« 

i'>S2 (S4#B§) J.;i±(c^ofcci:A^«im?n, IP 
V ^fia^#© 8 j; ?) 6 0 %U± t * o 

2«. <inu±5iEm-r5i:3a?E®»c^:i.±piT-fes?tm 

i'U-r-)'*;l/7'ryS 3 (04#gg) e^tH^ST so 



10 

y s 2«, ^•y'5r;i' • ■!mmnm\tmm.m^i^-:>xn. 
jiiimE*^S{brsoT, 3i5«§S6o%cW{S-r%«ite 

[0 0 4 3] iSi, 3=Em§g3tt^"r-7%<iix., JBK^tr: 
6 {i: J: 5 ?t11«?7 Of iJif At^ffitc ^ o fcif^fc 

[0 0 4 4] ±m<Di.r>\z~--;KW!>zz{t. ^(D^mn 

[0 0 4 5] i^a. 3t)!iitm^t1'^';^£DMM^^^ 

^ 6 icmf^ntzmmLHit^miM^mcm^iEtirz^n 

•y F 5 t-mtu mxmmm i ti^^mm=i~y f 5 1 

[0 0 4 6] tfz. 3««[®-9-f i'/KOmUt*, StETOSS 

®^ 'J r 1- ^/l/^-Y y t b < ttJttt^ 'J -r > 
Cjtbfciitti:, ir3MK)^«i"J'r-f*;l'7'f ytb 

< ttjtmi' 'J 7- 1- ijji^^ yic^Ltzttt^^iomfsrs 

PS*^Rfi)£«iXTlc% o i: 1 1 ttftSri. - -y F 5 cD^^^ 



11 

[0 0 4 7] mLm=e=.f6t,i. ±mmtL9Vim(omm 
[0 0 4 8] mEm^nimt lt. 2oo®ji^->*a 

5o ^fc. (/^■rnA^<Dtv'a-;l/«EAM 0. 5 VJi(T io 
iCit-Dtctt. feSOHi. m?fi«E!b"«2 1. OVfeiTfC 

Tjasiimihofcftt^AaajM* i ©®ii«ro f f t-r 

[0 0 4 9] Sfc, SSgSO«^fcUT. 3t«ftC« 

HSrSJSAtflfT^^a (4o°c) i:i±icfj:-orct^. %wt 

•ti-T!Slt±#^WJ-r 5„ 20 

[00 5 0] cne-osm^iJ^^gi 0*cJ;5S^<^ai 

s 1 1 )t)^5.^tf M^^M 2 KjM^i^n. r^^site 2 5*^ 

[005 1] ^trnz 5©3a3tttfi«r1fi««»c-:3**< 

[005 2] imm 3 lissatLfc J: 3 ic^AajjjS* i © 

3?TO? 1 60«^tli^mE1lltiJ-ri.ci:(cj:oT?T«:o so 
Ti/^^)!)^ C(0i:t1^Ul^nfcaEfii*^ji?tmi:*?.RlT 

Co 0 5 3] TLn^^^^tzMnmi s^^ii^mcc}; 

[0 0 5 4] ^rc. mn!2:3.--y h 5«. STtCS^-fJ:-? 
tC, «)te§§g 3 1 OJggi5(Ci^g)7 7^2 6. 2 6 
StlTfcOx i:<0±Jj:lI8C^'rJ:3K: 1 Q^iOr-'y-^- 
;V • 7j<^S«?fi 2 7 *-<*ftLfc«ftS*->*a-;l/ 2 5a 

y)^2oieH*n5o -yy;!/ • iY.%mw&.2 i<n>mm 



1tlS2 001 -3 25994 

12 

OA^f^fig^tlSo C(D®iHS^-:/a-;U2 5 atJS^aiiS 

y2 6*^e.jSiii^n«i:, ?^spffifiWis«M3 o(d»i/> 

P^i©^Ji3i-r ^5 c i: t J; (3 SitiiA^li LT^- -y -Jr/l/ • 7j< 
f62 7 »ftffliJii©iiifl«lT?&«i?n5©T\ ^^-y^-;!/ • 
[0 0 5 5] z.n%m^=-"j h 5{i. »ffiiRl*gt£:»Affi 
[0 0 5 6] w±rat/c*S6miii:*3i/^Tii, 

[00 5 7] 

m 1 ] IISfiJB^»c«««ftAl»)M*©«?fiSa'>;^-r A 

[^2] «A«i5l«©?t11t^@l5:*-riS^^o 

[03] «lAaBM«A^«lK.5f|fi!s'ffSO«fi)t«r^-ryn 

•y 

[04] sijm^ur-<A;V7-rys Os jt?7^ws^<fi 

[05] ri^?fi©3ltSSS)t*lt?lfi1IE£0B!I«^^x-ri^ 

77, 

[06] 3t)Km©«l^x-^«:^-ryv7o 
[07] Sffi:i^-y htO«fiK%^-r¥S0o 

[08] ttiifi^-v^^L-^vcoSfig^s^-r^Eao 

[09] ?tmgg<DS«iaitAtl<D^fi!c^S^'r (a) 
m (b) tt^Elil^, (c) t4Sm5g^f^O«Jg*S^ 

[??F^©iKB^] 

1 ^AffiSS^ 

2 ;t^7fl^|J^9llal 

3 3ftmS§ 

5 «?fia--yh 

6 

7 «ltB#IS 

9 jtmfj^^s 



(8) 



^r»a 2001-325994 



13 



14 



1 0 mmm^m 

1 1 ^mmtati^m 

12 mnj\^-h 

2 5 -'Xn}^ 

2 5a Mi^'Ei/zL—/]/ 

2 6 n&y7> 



2 7 mm 

so mm^VT'<iiJi^'7-<y 

s 1 mnt^^nmi&'p^y 

52 jttfm^SiH^-i'y 

53 ?E®i"Jx'f A/l/^-fV 



mil 



[@2] 



1 



1 




□ 



3a ^ . 



3d 



r 



~1 




[05] 






[07] 




!^gS2 00 1 -3 2 5 9 9 4 





(5l)Int.Cl.^ 

H 0 2 J 7/00 



F I 
HO 2 J 



7/00 



(72)5g0^# mm ff^ 

:feEil?P1Xrp:t^PWi006«it!! «T«fg 

F5r-A(##) 5G003 AAOl BAOl DA04 DA13 EA05 

FA06 GC05 
5H030 AA04 AS08 FF22 FF41 FF42 

FF44 FF52 
5HQ31 AAD9 KK08 

5H115 PGIO PI16 POO? QN03 QN12 
TI05 TI06 TUO TR19 TU04 
TUll TU16 TU17 UI29 



PATENT ABSTRACTS OF JAPAN 

(ll)Publication number: 2001-325994 
(43)Date of publication of application : 22.11.2001 



(51)Int.CL HOIM 10/42 

B60L 3/00 
HOIM 10/44 
HOIM 10/48 
HOIM 10/50 
H02J 7/00 



(2 1) Application number : 2000-142383 (7 l)Applicant : MATSUSHITA ELECTRIC 

IND CO LTD 

(22) Date of filing : 15.05.2000 (72)Inventor : NAKAMURA KIWA 

KUBOTA HITOSHI 
FUNADOKORO HIROYUKI 
YAHAGI HIDE JI 
SUGITOMO YOICHI 
MINO NOBUO 

(54) AUTOMATIC GUIDED VEHICLE AND ITS CELL MANAGEMENT 
SYSTEM 



1 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
automatic guided vehicle and its cell management 
system, managed so that a secondary cell used as 
a power source of the automatic guided vehicle 
may not run into a stage of overcharge and over- 
discharge. 

SOLUTION: A charge/discharge-electricity 
monitor 6 with which the automatic guided 
vehicle is equipped, by detecting a cell voltage, a 
module voltage, a charge/discharge-electricity 
current, and a cell temperature, demands a 
charging to a run control equipment 2, when a 
charge capacity calculated in running gets to 
allowable minimum line set in running. An 
automatic guided vehicle 1 is carried out run 
control and charged in a charge position with a 
charger 3. The charge/discharge-electricity 
monitor 6 carries out a charge end demand, when 
it becomes a permissible maximum line in 
running to which charge capacity was set by charge, and run control equipment 2 stops 
charge, A secondary battery 25 is prevented from an overcharge or a fault discharge by 
this control. 
NOTICES* 

JPG and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 




CLAIMS 



[Claim(s)] 

[Claim 1] The automatic guided vehicle characterized by coming to have a monitor 
means to supervise the charge-and-discharge condition of a rechargeable battery so that a 
rechargeable battery may not become overdischarge, by the time it runs into the charge 
position which is the automatic guided vehicle which runs a rechargeable battery as a 
power source, and estabUshed the traveling route top in the predetermined location on a 
traveling route from the transit location on said traveling route. 
[Claim 2] A monitor means is an automatic guided vehicle according to claim 1 
supervised so that it may not become the charge capacity below the discharge critical Une 
which is a limitation used as overdischarge. 

[Claim 3] A monitor means is an automatic guided vehicle according to claim 1 or 2 
which moves an automatic guided vehicle to a charge position when charge capacity 
arrives at permission minimum Rhine at the time of the transit which expected a 
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consumed part of charge capacity until it moves to a charge position from a transit 
location, and was set to the insurance side from the discharge critical line. 
[Claim 4] A monitor means is an automatic guided vehicle according to claim 2 or 3 
which tums OFF the power source of an automatic guided vehicle when charge capacity 
becomes below a discharge critical line. 

[Claim 5] A monitor means is an automatic guided vehicle given in claim 2 which 
supervises the charge capacity calculated based on the cell voltage or the discharge 
current of a rechargeable battery as a charge capacity - 4 any 1 terms. 
[Claim 6] A monitor means is an automatic guided vehicle according to claim 3 or 4 
which supervises the cell voltage of a rechargeable battery as a discharge critical line, and 
supervises the charge capacity calculated based on the discharge current as peraiission 
minimum Rhine at the time of transit. 

[Claim 7] A monitor means is an automatic guided vehicle according to claim 6 which 
sets permission minimum Rhine to an insurance side, and supervises it from a discharge 
critical line in consideration of fluctuation of the cell voltage by the detection error of cell 
voltage or a current, the operation error of charge capacity, and cell temperature at the 
time of transit. 

[Claim 8] A monitor means is an automatic guided vehicle according to claim 1 
supervised so that a rechargeable battery may not be overcharged at the time of charge. 
[Claim 9] A monitor means is an automatic guided vehicle according to claim 8 
supervised so that the charge capacity below permissible upper limit Rhine may be 
maintained at the time of the transit set to the insurance side from the charge critical line 
which is the limit which is overcharged. 

[Claim 10] A monitor means is an automatic guided vehicle according to claim 9 which 
expects cell voltage, the detection error of a current, etc. and sets up permissible upper 
limit Rhine at the time of transit. 

[Claim 1 1] A monitor means is an automatic guided vehicle given in claim 8 which 

supervises the temperature of a rechargeable battery - 10 any 1 terms. 

[Claim 12] A monitor means is an automatic guided vehicle according to claim 1 1 which 

considers change of the cell voltage by the temperature of a rechargeable battery, and sets 

up and supervises permissible upper limit Rhine at the time of transit. 

[Claim 13] An automatic guided vehicle given in claim 1 to which it comes to prepare the 

cooling means of a rechargeable battery - 12 any 1 terais. 

[Claim 14] The automatic guided vehicle according to claim 13 to which is equipped with 
the cell unit which unified the rechargeable battery and the cooling fan, and it comes to 
carry this cell unit removable. 

[Claim 15] The automatic guided vehicle according to claim 14 which cools all cells 
equally by forming a gap between juxtaposition of the cell which constitutes a 
rechargeable battery, and being ventilated between gaps. 

[Claim 16] A monitor means is an automatic guided vehicle given in claim 2 which 
records the transition data of the charge capacity of a rechargeable battery as hysteresis of 
a charge-and-discharge cycle - 15 any 1 terms. 

[Claim 17] A monitor means is the automatic guided vehicle according to claim 14 which 
united with the cell xmit and was constituted removable to the automatic guided vehicle. 
[Claim 18] Two or more automatic guided vehicles which run a traveling route top a 
rechargeable battery as a power soxirce, The transit control unit which controls transit of 
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an automatic guided vehicle by communicating with each automatic guided vehicle. It 
has the battery charger which is installed in the charge position estabhshed in the 
predetermined location on said traveling route, and charges said rechargeable battery. It is 
the cell managerial system of the automatic guided vehicle which manages the charge 
and discharge of the rechargeable battery with which an automatic guided vehicle is 
equipped. Said automatic guided vehicle When it has a monitor means to supervise the 
charge and discharge of a rechargeable battery so that a rechargeable battery may not 
become overdischarge, by the time it moves to said charge position and charges it, and, as 
for said transit control means, a charge demand is outputted from said monitor means, 
The cell managerial system of the automatic guided vehicle characterized by tuming an 
automatic guided vehicle to said charge position, and carrying out transit control. 
[Claim 19] A monitor means is the cell managerial system of the automatic guided 
vehicle according to claim 18 which outputs a charge demand when charge capacity 
arrives at permission minimum Rhine at the time of the transit which expected a 
consumed part of charge capacity until it moves to a charge position from a transit 
location, and was set to the insurance side from the discharge critical line which is the 
limitation of overdischarge. 

[Claim 20] A monitor means is the cell managerial system of the automatic guided 
vehicle according to claim 18 or 19 to which a transit control unit suspends charge 
according [ supervise a charge condition so that it may not be overcharged, and ] to a 
battery charger by the notice from said monitor means. 

[Claim 21] The cell managerial system of an automatic guided vehicle according to claim 
20 which suspends charge by progress of predetermined time from charge initiation. 
[Claim 22] It is the cell managerial system of an automatic guided vehicle given in claim 
1 8 on which a monitor means transmits the transition data of the charge capacity of a 
rechargeable battery to a transit control device, and a transit control device records said 
transition data as hysteresis of a charge-and-discharge cycle - 21 any 1 terms, 
[Claim 23] The cell managerial system of the automatic guided vehicle according to 
claim 22 which records only the value at the time of charge initiation and charge 
termination as transition data. 

[Claim 24] The cell managerial system of the automatic guided vehicle according to 
claim 22 or 23 which exchanges the rechargeable battery of the corresponding automatic 
guided vehicle in the hysteresis of a charge-and-discharge cycle when the difference of 
the value at the time of charge initiation and the value at the time of charge termination 
becomes below a predetermined value. 

[Claim 25] The cell managerial system^ of the automatic guided vehicle according to 
claim 22 which records only the time of charge capacity arriving at a discharge critical 
line, and the value when arriving at the charge critical line which is a limitation used as 
overcharge as transition data. 

[Claim 26] The cell managerial system of the automatic guided vehicle according to 
claim 22 or 25 which exchanges the rechargeable battery of the corresponding automatic 
guided vehicle when the discharge critical line or charge critical line in front of [ when 
charge capacity arrives at a discharge critical line or a charge critical line ] one is arrived 
at in the hysteresis of a charge-and-discharge cycle and the time interval of a from 
becomes below a predetermined value. 

[Claim 27] A monitor means is the cell managerial system of an automatic guided vehicle 
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given in claim 18 which suspends charge when the electrical-potential-difference 
difference between two or more battery modules becomes beyond a predetermined value, 
or when cell temperature becomes beyond a predetermined value - 26 any 1 terms. 
[Claim 28] The cell managerial system of an automatic guided vehicle given in claim 18 
which installs a battery charger in the bottom of the floor line established in the transit 
root, and charges from the lower part of an automatic guided vehicle - 27 any 1 terms. 
[Claim 29] A battery charger is the cell managerial system of the automatic guided 
vehicle according to claim 28 which prepared the electrode for charge, a vertical- 
movement means to move this electrode up and down, and the shutter that said electrode 
opens at the time of a rise, and closes in the upper part of an electrode at the time of 
descent. 

[Claim 30] A shutter is the cell managerial system of the automatic guided vehicle 
according to claim 29 which discharges the foreign matter or liquid which inclined when 
it closed, and fell on the shutter to the exterior of a battery charger. 
[Claim 31] The cell managerial system of the automatic guided vehicle according to 
claim 29 or 30 which a shutter opens and closes according to an operation of the vertical- 
movement means of an electrode. 

[Claim 32] The cell managerial system of an automatic guided vehicle given in claim 29 
which carries out an abnormality judging when a foreign matter is caught on a shutter and 
shutter closing motion cannot be performed - 31 any 1 terms. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the automatic guided vehicle which 
manages exactly the charge and discharge of the rechargeable battery which is the power 
source of an automatic guided vehicle, and is managed so that overcharge and 
overdischarge may not be made to fall, and its cell managerial system about an automatic 
guided vehicle. 
[0002] 

[Description of the Prior Art] Although the lead seal battery is generally used as a power 
source of an automatic guided vehicle, the power engine performance of an automatic 
guided vehicle can be enlarged more by replacing this with nickel and a hydrogen battery, 
or a nickel cadmium battery. 
[0003] 

[Problem(s) to be Solved by the Invention] However, if energy density makes overcharge 
and overcUscharge fall hi^y, nickel and a hydrogen battery lead to cell destruction, and 
makes hydrogen emitted outside. When making it run an automatic guided vehicle in 
closing space, such as a clean room, especially, generating of hydrogen becomes the 
cause of generating a serious failure. Therefore, the exact charge-and-discharge control 
into which overcharge or overdischarge are not made to lapse is needed. 
[0004] Moreover, since it leads to emission of the cadmium which is the failure and 
harmfiil matter which make hydrogen emit outside when a nickel cadmium battery is 
used, and it lapses into cell destruction by overcharge or overdischarge, exact charge-and- 
discharge control is especially called for from a viewpoint of a clean environment 
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recently. 

[0005] The place made into the purpose of this invention is to offer the automatic guided 
vehicle which can perform exactly charge-and-discharge control in the automatic guided 
vehicle which used rechargeable batteries including nickel and a hydrogen battery as the 
power source, and its cell managerial system. 
[0006] 

[Means for Solving the Problem] The 1st invention of this application for attaining the 
above-mentioned purpose It is the automatic guided vehicle which runs a traveling route 
top a rechargeable battery as a power source. It is what is characterized by coming to 
have a monitor means to supervise the charge-and-discharge condition of a rechargeable 
battery so that a rechargeable battery may not become overdischarge, by the time it runs 
into the charge position estabUshed in the predetermined location on a traveling route and 
charges it from the transit location on said traveling route. Since a monitor means expects 
the charge capacity which will be consumed by the time it runs and charges into a charge 
position from a transit location and supervises a discharge condition, before becoming 
overdischarge, a charge position can be run, and before a rechargeable battery serves as 
overdischarge, it can charge. 

[0007] In the above-mentioned configuration, a monitor means can prevent that a 
rechargeable battery will be in an overdischarge condition by supervising so that it may 
not become the charge capacity below the discharge critical line which is a limitation 
used as overdischarge. 

[0008] Moreover, when charge capacity arrives at permission minimum Rhine at the time 
of the transit which expected a consumed part of charge capacity until a monitor means 
moves to a charge position from a transit location, and was set to the insurance side from 
the discharge critical line, before resulting to a discharge critical hne by moving an 
automatic guided vehicle to a charge position, charge is made, and making a rechargeable 
battery lapse into an overdischarge condition is prevented. 

[0009] Moreover, a monitor means can prevent damage on the rechargeable battery by 
overdischarge by performing control which turns OFF the power source of an automatic 
guided vehicle, when charge capacity becomes below a discharge critical line. 
[0010] Moreover, a monitor means can supervise the charge capacity calculated based on 
the cell voltage or the discharge current of a rechargeable battery as a charge capacity, 
can detect the charge capacity from which a rechargeable battery serves as overdischarge, 
and can aim at overdischarge prevention. 

[001 1] Moreover, a monitor means can perform exact detection which suited the charge 
capacity pair cell voltage property of a rechargeable battery by supervising the cell 
voltage of a rechargeable battery as a discharge critical line, and supervising the charge 
capacity calculated based on the discharge current as permission minimimi Rhine at the 
time of transit. 

[0012] Moreover, a monitor means can prevent permission minimum Rhine crossing a 
discharge critical line neither by the error nor fluctuation at the time of transit, and 
lapsing into overdischarge by the error or fluctuation by setting permission minimum 
Rhine to an insurance side, and supervising it from a discharge critical line in 
consideration of fluctuation of the cell vohage by the detection error of cell voltage or a 
current, the operation error of charge capacity, and cell temperature, at the time of transit. 
[0013] Moreover, a monitor means prepares the fiinction supervised so that a 
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rechargeable battery may not be overcharged at the time of charge, and prevents the 
overcharge at the time of charge, and breakage of the rechargeable battery by overcharge 
can be prevented from producing it. 

[0014] Moreover, it is prevented that a monitor means is overcharged across permissible 
upper limit Rhine at the time of transit by supervising so that the charge capacity below 
permissible upper limit Rhine may be maintained at the time of the transit set to the 
insurance side from the charge critical Une which is the Umit which is overcharged. 
[0015] Moreover, a monitor means can prevent that it is overcharged across permissible 
upper limit Rhine at the time of transit according to a detection error by expecting cell 
voltage, the detection error of a current, etc. and setting up permissible upper limit Rhine 
at the time of transit. 

[0016] Moreover, a monitor means can perform the charge-and-discharge monitor 
corresponding to the property of the rechargeable battery which changes with 
temperature by having a means to detect the temperature of a rechargeable battery. 
[0017] Moreover, a monitor means can supervise overcharge corresponding to change of 
the cell property by cell temperature by considering change of the cell voltage by the 
temperature of a rechargeable battery, and setting up and supervising permissible upper 
limit Rhine at the time of transit. 

[0018] Moreover, the detection value which suppresses the temperature rise of a 
rechargeable battery, prevents degradation of the rechargeable battery by the temperature 
rise, controls change of the property by temperature fluctuation and prevents overcharge 
and overdischarge can be correctly calculated by establishing the cooling means of a 
rechargeable battery. 

[0019] Moreover, when it has the cell unit which unified the rechargeable battery and the 
cooling fan and this cell unit carries m an automatic guided vehicle removable, while 
cooling a rechargeable battery efficiently, a changing battery is made easily. 
[0020] Moreover, a gap is formed between juxtaposition of the cell which constitutes a 
rechargeable battery, by ventilating between gaps, all cells can be cooled equally and the 
temperature of each cell can be kept average. 

[0021] Moreover, by recording the transition data of the charge capacity of a 
rechargeable battery as hysteresis of a charge-and-discharge cycle, a monitor means can 
record the hysteresis of the charge-and-discharge cycle of a rechargeable battery with the 
monitor means itself, and can judge the degradation condition of a rechargeable battery. 
[0022] Moreover, it can unite with a cell unit, a monitor means can be constituted 
removable to an automatic guided vehicle, it can exchange with a cell unit, and the 
hysteresis which is the charge-and-discharge cycle of the rechargeable battery which 
carried out monitoring can be acquired with a rechargeable battery. 
[0023] Moreover, two or more automatic guided vehicles to which the 2nd invention of 
this application runs a traveling route top a rechargeable battery as a power source, The 
transit control unit which controls transit of an automatic guided vehicle by 
communicating with each automatic guided vehicle, It has the battery charger which is 
installed in the charge position established in the predetermined location on said traveling 
route, and charges said rechargeable battery. It is the cell managerial system of the 
automatic guided vehicle which manages the charge and discharge of the rechargeable 
battery with which an automatic guided vehicle is equipped. Said automatic guided 
vehicle When it has a monitor means to supervise the charge and discharge of a 
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rechargeable battery so that a rechargeable battery may not become overdischarge, by the 
time it moves and charges from a transit location to said charge position, and, as for said 
transit control unit, a charge demand is outputted from said monitor means, It is what is 
characterized by turning to said charge position the automatic guided vehicle which 
outputted the charge demand, and carrying out transit control. ****** by which a 
rechargeable battery lapses into overdischarge since a transit control device runs a charge 
position an automatic guided vehicle and charges a rechargeable battery when a charge 
demand is outputted from a monitor means - it can be made to run an automatic guided 
vehicle without things 

[0024] In the abovermentioned cell managerial system, it is prevented that a rechargeable 
battery will reach to a critical line by the time it runs to a charge position by outputting a 
charge demand, when a charge residue arrives at permission minimum Rhine at the time 
of the transit which expected a consumed part of charge capacity until a monitor means 
moves to a charge position from a transit location, and was set to the insurance side from 
the discharge critical line. 

[0025] Moreover, a transit control unit can prevent that it is overcharged by suspending 

charge by the battery charger by the notice from said monitor means by a monitor means 

supervising a charge condition so that it may not be overcharged. 

[0026] Moreover, by suspending charge by progress of predetermined time from charge 

initiation, since a charge halt by time control is made also when charge is not suspended 

according to the failure of equipment actuation, overcharge by the failure can be 

prevented. 

[0027] Moreover, a transit control device can know the degradation condition of the 
rechargeable battery by advance of a charge-and-discharge cycle by recording said 
transition data as hysteresis of a charge-and-discharge cycle by a monitor means 
transmitting the transition data of the charge capacity of a rechargeable battery to a transit 
control device. 

[0028] As said transition data, by recording only the value at the time of charge initiation 
and charge termination, the hysteresis of a charge-and-discharge cycle can be acquired by 
record of the value of the both ends which change from the time of charge initiation 
linearly at the time of charge termination, and reduction of storage capacity can be aimed 
at. 

[0029] In the hysteresis of this charge-and-discharge cycle, since it can be judged as 
degradation of a rechargeable battery when the difference of the value at the time of 
charge initiation and the value at the time of charge termination becomes below a 
predetermined value, treatment which exchanges the rechargeable battery of the 
corresponding automatic guided vehicle is carried out. 

[0030] Moreover, when the electrical-potential-difference difference between two or 
more battery modules becomes beyond a predetermined value, cell temperature becomes 
beyond a predetermined value and a monitor means suspends charge, rare short-circuit 
and degradation of a cell, or the cell destruction by charge in the condition that cell 
temperature is high is prevented. 

[0031] Moreover, by detecting the electrical potential difference of the automatic guided 
vehicle which moved to the charge position, a battery charger can be discriminated from 
contact of a foreign matter, and can prevent accident, such as a short circuit by contact of 
a foreign matter. Moreover, when an electrical potential difference is beyond a 
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predetermined value, overcharge can be prevented by making the processing which 

suspends charge. 

[0032] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is 
explained with reference to an accompanying drawing, and an understanding of this 
invention is presented. In addition, the operation gestalt shown below is an example 
which materialized this inyention, and does not limit the technical range of this invention. 
[0033] The cell managerial system of the automatic guided vehicle concerning this 
operation gestalt is constituted so that two or more automatic guided vehicles 1 can run 
the set-up transit root 12 top, as the whole configuration is shown in drawing 1 , and 
transit of each automatic guided vehicle 1 is controlled by the transit control unit 2. An 
automatic guided vehicle 1 runs a rechargeable battery as a power source, when the 
charge capacity of a rechargeable battery separates from the predetermined range, it 
moves to charge position 3 a by which the battery charger 3 has been arranged by control 
of said transit control device 2, and as shown in drawing 2 , the charge over a 
rechargeable battery is made by the battery charger 3 from the lower part of an automatic 
guided vehicle 1. Charge power is suppUed to a battery charger 3 from the charge power 
unit 4, 

[0034] As shown in drawing 3 , the source of power of transit motor 15 grade is 
presented with an automatic guided vehicle 1 by using as a power source the cell unit 5 
which formed the rechargeable battery 25 which carried out the series connection of the 
two battery-module 25a which carried out the series connection often nickel and the 
hydrogen batteries further, and the cooling fan 26 which cools this battery-module 25a. 
The charge-and-discharge condition and abnormal condition of this cell unit 5 are 
supervised by the charge-and-discharge monitor (monitor means) 6. 
[0035] The charge-and-discharge monitor 6 calculates the charge capacity of a 
rechargeable battery 5 from the charge and discharge current which detected the cell 
voltage of the rechargeable battery 25 which changed two battery-modules 25a into the 
serial condition with the detection means 7, the module electrical potential difference of 
every battery-module 25a, a charge and discharge current, and cell temperature, and was 
detected by the capacity operation means 8. As for the charge judging means 9, charge 
judges whether it is the need from said charge capacity and said module electrical 
potential difference. Moreover, the abnormal condition of a rechargeable battery 5 is 
judged from each detection value and the calculated charge capacity with the abnormality 
judging means 10. 

[0036] Communication link connection of between an automatic guided vehicle 1 and the 
transit control imit 2 is made by wireless, and said charge judging means 8 outputs a 
charge demand signal to the demand signal output means 1 1, when the calculated charge 
capacity becomes 50% or less. The demand signal output means 1 1 outputs a charge 
demand signal and the recognition signal of an automatic guided vehicle 1 to the transit 
control unit 2. The transit control unit 2 which received the charge demand signal 
discriminates the automatic guided vehicle 1 which outputted the charge demand signal 
from said recognition signal, carries out transit control of the conesponding automatic 
guided vehicle 1, and as shown in drawing 1 , it is run the automatic guided vehicle 
towards charge position 3a set as the arbitration location from which it separated from the 
materials traveling route of the transit root 12. 
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[0037] As decision which outputs the above-mentioned charge demand signal, charge 
capacity explains using the graph which shows the reason set up to 50% or less to 
drawing 4 and drawing 5 . Drawing 4 shows transition of the charge capacity at the time 
of the charge and discharge of a rechargeable battery 25, and cell voltage. In 52, 53 
expresses the time of charge at the time of discharge. Here, cell voltage corresponding to 
the discharge critical line SO made into the discharge limit of nickel and a hydrogen 
battery is set to 21V. If it becomes below this cell voltage, the abnormality judging means 
10 will judge with overdischarge, i.e., an abnormal condition. Although what is necessary 
is just to be able to charge immediately when it will be in this abnormal condition, it is 
necessary to take into consideration the fall of the cell voltage by consumption of charge 
capacity while an automatic guided vehicle 1 needs to run to charge position 3a and 
moving from the ciurent position to charge position 3 a for charging. 
[0038] In this operation gestalt, when an automatic guided vehicle 1 moves every 
location on the transit root 12 to charge position 3a as for which nearby is vacant from 
the location also in transit, in order to make it not set to cell voltage 21V which are the 
discharge critical line SO, permission minimum Rhine SI is made into 50% of charge 
capacity at the time of transit. Moreover, at the time of transit, besides the fall of the cell 
voltage by consumption of charge capacity while moving from the above-mentioned 
current position to charge position 3a, permission minimum Rhine SI is set up also in 
consideration of the detection error of the detection means 7, the operation error of the 
capacity operation means 8, fluctuation of the cell voltage according to a temperature 
change fiirther, etc. and other conditions, and is made into 50% of charge capacity. If it 
becomes less than [ permission minimum Rhine SI ] at the time of this transit, an 
automatic guided vehicle 1 will output a charge demand signal, therefore - even if it 
detects 50% of charge capacity, it advances a charge demand and it moves to charge 
position 3a from the time — discharge — critical — it does not become less than [ line SO ] 
and does not become overdischarge In addition, at the time of this transit, possible 
[ changing with the die length of transit Rhine 12 ], permission minimum Rhine SI can 
be set as a value higher than 50%* of charge capacity, when the transit root 12 is long, 
moreover, like [ when the reason for having made permission minimum Rhine SI into 
charge capacity for the discharge critical line SO at the time of cell voltage and transit is 
explained ] the graph which shows the relation of the charge capacity and cell voltage 
which are shown in drawing 5 Although there is no big change to cell voltage and the 
discharge critical line SO is pinpointed with cell voltage in the condition that charge 
capacity is 50% - 60%, even if it is going to detect permission minimum Rhine SI with 
cell voltage at the time of transit, there is a precision top problem and it cannot detect 
correctly. Therefore, permission minimum Rhine SI shall be detected by charge capacity 
at the time of transit. 

[0039] In addition, the discharge critical line SO of permission minimum Rhine SI is 
good at the time of an electrical-potential-difference value and transit, anything, if it is 
not limited to charge capacity and an electrical-potential-difference value, a current value, 
charge capacity, or other charge-and-discharge conditions are specified respectively. 
[0040] As shown in drawing 2 , the battery charger 3 is installed in the bottom of the floor 
line in which the transit root 12 was estabUshed in charge position 3 a, connects an 
electrode 41 to the charge terminal 16 of an automatic guided vehicle 1 which has moved 
onto a battery charger 3, and charges a rechargeable battery 5 with the charge power 
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supplied by control of the transit control unit 2 from the charge power unit 4. By having 
installed the battery charger 3 in the bottom of the floor line established in the transit root 
12, the installation area of a battery charger 3 is reducible. A battery charger 3 starts 
supply of charge power, after checking that it is the charge terminal 16 which detected 
the existence of the electrical potential difference between the positive/negative two poles 
of the charge terminal 16, i.e., the electrical potential difference between the 
positive/negative two poles of a rechargeable battery 25, and contacted at the time of 
contact for said charge terminal 16. Generating of the short circuit by contact of a foreign 
matter etc. is prevented by actuation of this battery charger 3. 

[0041] Drawing 9 (a) As shown in - (c), an electrode 41 is attached in the electrode block 
43, and when the rise-and-fall drive of this electrode block 43 is carried out by the linear 
head (vertical-movement means) 42, it goes in and out from a floor line. As shown in 
drawing 9 (a), even if the opening 50 which an electrode 41 frequents by the shutter 46 
prepared in the side plate 44 at the time of standby is closed and a foreign matter, a liquid, 
etc. fall to opening 50, by forming the shutter 46 aslant, a foreign matter and a liquid sUde 
on an inclined plane, are discharged outside, and can prevent the occurrence of accident 
of a short circuit etc. As shown in drawing 9 (b), when the rise drive of the electrode 
block 43 is carried out by the linear head 42 at the time of charge, the dog plate 45 and a 
side plate 44 rock, opening 50 is opened, and an electrode 41 is made to project on a floor 
line from opening 50 by the cam follower 47 prepared in the electrode block 43. In the 
actuation at the time of this charge, since a side plate 44 cannot be moved but the dog 
plate 45 moves when a big foreign matter falls to opening 50 as shown in drawing 9 (c), 
and it is not discharged outside from a shutter 46, an abnormal condition is detectable by 
detecting by the sensor which does not illustrate this motion. 
[0042] Charge can usually perform, and the charge over a rechargeable battery 25 is 
judged by the charge judging means 9 to be charge termination, when it is calibration 
charge and it is detected [ calibration charge or ] that cell voltage became with the 
detection means 7 more than the setting upper limit electrical potential difference. 
Moreover, when it is detected that having usually become with the detection means 7 
similarly more than permissible upper limit Rhine S2 (referring to drawing 4 ) at the time 
of the transit whose cell voltage is the upper Umit which does not have trouble at the time 
of transit in charge was detected, namely, charge capacity became 60% or more with the 
capacity operation means 8, it is judged with charge termination by the charge judging 
means 9. In addition, at the time of the above-mentioned transit, permissible upper limit 
Rhine S2 will be set to the insurance side which expected the detection error of the 
detection means 7, the operation error of the capacity operation means 8, etc. from the 
charge critical line S3 (refer to drawing 4 ) which is the upper limit it is infmite for being 
overcharged, if it charges more than this. Moreover, at the time of transit, since cell 
voltage changes with cell temperature, permissible upper limit Rhine S2 makes nickel 
and a hydrogen battery the value which seasoned the cell voltage corresponding to 60% 
of charge capacity with change by cell temperature. When judged with charge 
termination by the charge judging means 9, since a charge termination demand signal is 
outputted to the transit control unit 2, the output of the charge power of the charge power 
xmit 4 is stopped, charge is stopped, and the demand signal output means 1 1 retums 
[ control unit 111 transit ] an automatic guided vehicle 1 to conveyance actuation. 
[0043] In addition, a battery charger 3 is equipped with a timer, and charge actuation will 
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be stopped, if fixed time amount passes also when decision of the charge termination by 
the charge-and-discharge monitor 6 becomes impossible. Also when a failure occurs by 
this actuation, lapsing into overcharge is prevented. 

[0044] As mentioned above, since a rechargeable battery 25 is used while the charge 
capacity is 50% - 60%, it can prevent becoming overcharge and overdischarge. Whenever 
charge over this automatic guided vehicle 1 is carried out, it is transmitted to the transit 
control unit 2, and the data of charge and discharge are recorded as a charge log. Record 
of a charge log can be used only as the data at the time of charge initiation and charge 
termination for reduction of storage capacity. As shown in drawing 6 , since the data of 
charge and discharge can be expressed with the straight line which coimects between the 
peaks of b to a at the time of charge termination at the time of charge initiation, they can 
be limited to record of only the data of a peak location, without recording all. Since the 
hysteresis of the charge-and-discharge cycle of a rechargeable battery 25 is left behind 
for every automatic guided vehicle, the life of the rechargeable battery 25 which can be 
judged from a charge-and-discharge cycle can understand this charge log, and it can be 
used for decision of an exchange stage. As shown in dra wing 6 , since the difference of 
elevation between b decreases with advance of a charge-and-discharge cycle, when this 
difference of elevation becomes below a predetermined value, it is judged as a battery life 
at the time of a and charge termination at the time of charge initiation. When judged as a 
battery life, the transit control unit 2 directs exchange of the cell unit 5 to the 
corresponding automatic guided vehicle 1. 

[0045] In addition, the hysteresis of a charge-and-discharge cycle may be memorized by 
the storage means which was formed in the charge-and-discharge monitor 6 and which is 
not illustrated. Moreover, it unites with the cell unit 5 and the charge-and-discharge 
monitor 6 is also good for the cell unit 5 and one also as removable from an automatic 
guided vehicle 1. In that case, since the cell unit 5 is equipped with the charge-and- 
discharge monitor 6, also after removing from an automatic guided vehicle 1, logging of 
the monitor of charge and discharge and the hysteresis of a charge-and-discharge cycle 
becomes possible. 

[0046] Moreover, the hysteresis of a charge-and-discharge cycle may direct exchange of 
the cell unit 5, when only the time of charge capacity arriving at a discharge critical line 
or a charge critical line may be recorded, charge capacity arrives at a discharge critical 
line or a charge critical line, a discharge critical line or a charge critical line is arrived at 
before one and the time interval of a from becomes below the specified quantity. 
[0047] In addition to detection of the above-mentioned charge-and-discharge condition, 
the charge-and-discharge monitor 6 supervises the abnormal condition of a rechargeable 
battery 25. It judges with the time of the condition which shows below the cell voltage 
detected by the detection means 7, a module electrical potential difference, and cell 
temperature being detected of the abnormality judging means 1 0 being unusual. 
[0048] As a fimction of an electrical-potential-difference monitor, when the electrical- 
potential-difference difference of the module electrical potential difference between [ of 
two ] battery-module 25a becomes more than IV, it judges that rare short-circuit occurred 
in the cell of one of battery-module 25a, and charge is suspended, moreover, critical, 
when one of module electrical potential differences becomes less than [ 10.5V ], or when 
cell voltage becomes less than [ 21.0V ] - the power source of an automatic guided 
vehicle 1 is turned OFF for overdischarge prevention noting that it becomes less than 
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[line SO]. 

[0049] Moreover, as a function of a temperature monitor, when cell temperature comes 
during charge beyond predetermined temperature (40 degrees C), charge is suspended 
and overcharge is prevented. Moreover, when the rise of cell temperature is detected, a 
charge-and-discharge cycle is lengthened and a temperature rise is controlled. Moreover, 
if it is during charge, the charging current is decreased and a temperature rise is 
controlled. 

[0050] When actuation of the malfunction detection by these abnormality judging means 
10 is made, an abnormal condition is transmitted to the transit control unit 2 from the 
demand signal output means 11, and the processing which removes the automatic guided 
vehicle 1 from which it became impossible to use a rechargeable battery 25 from 
conveyance actuation is made. 

[0051] Since overcharge of a rechargeable battery 25 leads to cell destruction, the 
function of the overcharge prevention which is shovm below in addition to the function of 
the above-mentioned overcharge prevention is prepared. 

[0052] As mentioned above, it is carrying out by carrying out electrical-potential- 
difference detection of the detection of the charge terminal 16 of an automatic guided 
vehicle 1, but a battery charger 3 is controlled not to start charge actuation, when it is 
beyond the predetermined value to which the electrical-potential-difference value 
detected at this time is overcharged. Moreover, as mentioned above, the timer is formed 
in the battery charger 3, and it is made to stop compulsorily by the predetermined time 
which had charge set up. Also when the abnormalities of the charge-and-discharge 
monitor 6 of operation etc. arise by this function, it can prevent resulting in overcharge 
by the forcible stop of charge. 

[0053] This timer can stop charge by predetermined time (for example, 1 minute), when 
charging a rechargeable battery 25 by manual operation. Although he forgets a charge 
halt and it becomes easy to lapse into overcharge in manual operation, a timer can 
perform the forcible stop of charge and insurance can be planned. In addition, when 
charging with hand control, charge control is made by the charge-and-discharge monitor 
6. 

[0054] Moreover, as the cell unit 5 is shown in drawing 7, cooling fans 26 and 26 are 
arranged in the pars basilaris ossis occipitalis of the cell container 31, and two battery- 
module 25 a which unified ten nickel and the hydrogen batteries 27 on this as shown in 
drawing 8 is arranged. The projection of two or more trains is formed in the long side 
face of nickel and the hydrogen battery 27 in the height direction, and when it is made to 
meet mutually, in order to be between projections and to contact, a clearance 30 is 
formed between confrontations. If this battery-module 25a side face is closed with the 
cell container 3 1 and it is ventilated from a cooling fan 26 in the state of upper part 
disconnection, by passing through the narrow gap of said clearance 30, the rate of flow of 
a cooling wind will increase, it will take effectively the heat of each nickel and hydrogen 
battery 27, and will flow up. Moreover, since inside nickel and hydrogen battery 27 by 
which heat is the easiest to be accxmiulated are cooled on both sides of a long side face, 
each nickel and hydrogen battery 27 are cooled equally, and a temperature rise is 
controlled efficiently. 

[0055] An automatic guided vehicle 1 is equipped with this cell unit 5 removable, and 
when the time of reaching a battery life and damage occur, it can be exchanged. 
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[0056] In the operation gestalt explained above, although the example using nickel and a 
hydrogen battery as a rechargeable battery 25 was shown, it can also constitute using a 
nickel cadmium battery. 
[0057] 

[Effect of the Invention] Since the charge and discharge of the rechargeable battery with 
which an automatic guided vehicle is equipped are exactly managed as the above 
explanation according to this invention, damage on the rechargeable battery by 
overcharge or overdischarge can be prevented. Moreover, a rechargeable battery can be 
protected from the abnormal conditipn which does damage to a rechargeable battery, and 
accident, such as emission of hydrogen, can be prevented by cell destruction by 
overcharge or the abnormal condition. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

["Drawing 11 The mimetic diagram showing the configuration of the cell managerial 
system of the automatic guided vehicle concerning an operation gestalt. 
[Drawing 21 The block diagram showing the charge condition of an automatic guided 
vehicle. 

[Drawing 31 The block diagram showing the configuration of the cell management with 
which an automatic guided vehicle is equipped. 

rPrawing 41 The discharge critical line SO, the graph which explains a setup of 
permissible upper limit Rhine S2 and the charge critical line S3 at the time of permission 
minimum Rhine SI and transit at the time of transit. 

[Drawing 51 The graph which shows the relation of the charge capacity pair cell voltage 
of a rechargeable battery. 

[Drawing 61 The graph which shows the transition data of charge and discharge. 
[Drawing 71 The top view showing the configuration of a cell unit. 
[Drawing 81 The top view showing the configuration of a battery module. 
[Drawing 91F or (b), (a) which shows the configuration of electrode receipts and 
payments of a battery charger is [ (c) ] the block diagram showing the condition at the 
time of an abnormal occurrence at the time of charge at the time of standby. 
[Description of Notations] 

1 Automatic Guided Vehicle 

2 Transit Control Unit 

3 Battery Charger 

5 Cell Unit 

6 Charge-and-Discharge Monitor 

7 Detection Means 

8 Capacity Operation Means 

9 Charge Judging Means 

1 0 Abnormality Judging Means 

1 1 Demand Signal Output Means 

12 Transit Root 

25 Rechargeable Battery 
25 a Battery module 
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26 Cooling Fan 

27 Cell 

50 Discharge critical line 

51 It is permission minimum Rhine at the time of transit. 

52 It is permissible upper limit Rhine at the time of transit. 

53 Charge critical line 



DRAWINGS 

[Drawing 1] 



[Drawing 21 



[Drawing 41 



[Drawing 51 



[Drawing 61 



rPrawing 71 
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[Drawing 31 



fDrawing 81 



rPrawing 91 
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